Meat consumers in the Middle East traditionally prefer meat from freshly slaughtered animals to that from chilled or frozen carcasses. Consequently, meat trade in the Middle East is based mainly upon the importation of large quantities of live animals rather than of sheep and goat carcasses. Furthermore, as it seems that pathogens remain viable for longer periods of time in live animals than in meat, the probability of pathogens spreading in the Middle East as a result of contaminated small ruminant carcasses is lower than the probability of pathogens being imported through live animals. With suitable environmental conditions, however, there are two livestock diseases which may spread through meat, namely: foot and mouth disease (FMD) and transmissible spongiform encephalopathies (TSEs). 
General considerations
When assessing the potential risks to the health of sheep and goats (and possibly other species) from the imported meat of small ruminants, the following facts should be considered: -Raw meat is not fed to ruminants. Thus a direct contact between pathogens which may be present in the meat and the target animals is unlikely to occur. Such direct contact is possible, however, if sheep and goats have access to meat or meat products consumed by shepherds (or others in the proximity of the flock), or are exposed either to offal from these products which has been brought into their vicinity by domestic or wild animals, or to sewage containing offal.
-Meat offal may become an environmental pollutant if not properly disposed of. In such cases, viable pathogens in the offal, either primarily (as pathogens which thrive in the slaughtered animal) or secondarily (as the result of carcass contamination after slaughter) may contaminate the environment. Such environmental contamination may become a source of infection to remote animal populations.
-In modern intensive management systems, processed protein of animal origin may be included in radons fed to sheep and goats. Inefficient decontaminaüon of this feed source, mainly meat-and-bone meal, may be hazardous to susceptible animals. In this regard, transmissible spongiform encephalopathies deserve special mention.
-Generally, meat is an unsuitable environment for viruses, which survive better outside than inside carcasses: the acidity which develops in carcasses during the maturation process inactivates most of the important viruses (4) . While the muscular part of the carcass (including the heart and tongue) may, therefore, become virus-free, the bones and the lymph nodes (unlike cattle meat, sheep and goat meat is seldom sold deboned) and the other edible organs of sheep and goats (namely: brain, liver, kidneys and spleen) (5), may remain contaminated as their tissues do not undergo the same post-mortem metabolic changes.
-Data on the adherence and the survival of animal pathogens in small ruminant meat is rather deficient. Extrapolations must be made using data from the meat of other animal species. However, such extrapolations should be made with caution (6).
This paper is based upon the data reported by countries in the Middle East to the Office International des Epizooties (OIE) and the Food and Agriculture Organisation (FAO), and which have been officially published in their yearbooks. Since the information in these books may be incomplete or not entirely updated, some updates have been included. Tables I and II show the extent of the meat trade in the Middle East, both of live sheep and goats and the meat of both species. From these data it is clear that trade in live animals is much more important in this part of the world than trade in meat. The mean carcass weight of a slaughtered sheep or goat in the Middle East averages 20 kg. Total live animal imports into the Middle East for 1994 were therefore equivalent to at least 277,854 metric tons of meat, which is more than three times the total quantity in metric tons for carcass imports. The same applies to the export of live animals, which may yield the equivalent of at least 94,984 metric tons of meat, hence four and a half times the quantity of meat exported as carcasses. The reasons for this trend are as follows:
Epizootiological data
-the inherent tradition of the local consumers who wish to observe the slaughter of the animal; -the religious festivities during which a sheep or a goat is ritually sacrificed (hence the large amount of imports to Saudi Arabia, where the main ritual slaughter takes place);
-the lack of infrastructure (roads, vehicles, chilling/freezing capacity) to ensure a reliable refrigeration chain for slaughtered carcasses. outbreaks of the major sheep and goat diseases in the importing country occur, then the role of the meat, compared to the role of the live animals, in the transmission of the pathogens to the receptive livestock population should be determined. 
Foot and mouth disease
It seems that in the tissues of live, FMD-infected sheep and goats, the virus remains viable for up to eight days during the acute phase of the disease, after which it can be recovered only from the buccal cavity (11) . Following slaughter, the virus is inactivated during the maturation process which occurs in the muscular tissues. If slaughtered during the viraemic phase, the virus may, however, remain viable in organs which do not undergo this metabolic change: up to seven months in bones and up to four months in lymph nodes, as well as in offal (6, 12) . Carcasses, bones, offal and waste matter from FMD-infected small ruminants may, therefore, become a source for the spread of FMD virus. The FMD epidemic in the United Kingdom in 1967-1968 is suspected to have originated from a farm on which frozen lamb imported from South America was consumed. Circumstantial evidence indicated that the bones of the lamb carcasses were fed to dogs on the farm, which, in turn, carried them to the pig pens: the first clinical outbreak began here (1). The origin of a similar outbreak in Malta in 1974 seems to have been offal disposed of in waste from aeroplanes at the airport and fed to pigs (13) .
The meat of live animals or carcasses imported into the Middle East are consumed mainly by urban communities, but may also be eaten by rural consumers, although these communities normally have their own meat supply. The bones and other waste matter of this meat, if not properly Many countries in the Middle East report outbreaks of FMD almost every year. According to reports (Table 111) , most of the virus strains isolated in such outbreaks are of the '0' type, but other virus types, (mainly 'A' and less frequently 'Asia 1') emerge from time to time. In the early 1960s, a major epizootic of FMD due to Southern African Territories serotype 1 (SAT1) swept over the entire region. In the late 1970s and early 1980s, FMD outbreaks due to SAT types were reported from the Sudan. The possibility of introducing FMDV types exotic to the region by importing meat from affected areas should be considered. Animals and/or meat imported in the ways described above probably have introduced exotic virus types of FMD into previously FMD-free Middle Eastern regions. A ban on the import of meat on the bone and the stripped bones, offal and waste matter of slaughtered sheep and goats may, therefore, be imperative to prevent the introduction of FMDV into FMD-free countries. As stated earlier, however, the risks presented by trade in meat must be significantly smaller than those presented by trade in live animals.
Scrapie
As only the central nervous system (CNS) tissue is a 'high risk' material for the spread of scrapie, the meat of sheep and goats carrying the scrapie agent does not seem to jeopardise the health of small ruminants. Sheep and goat brains are, however, a popular delicacy in the Middle East and are thus a possible means for scrapie transmission to animals which may gain access to leftover pieces.
As shown in Table III, 
Other pathogens
Pathogens other than those described above may constitute a public health hazard rather than a risk to animal health. Meat contaminated with Rift Valley fever (RVF) virus may transmit the disease to meat operators or to households where this meat is consumed shortly after slaughter, but as the virus is readily inactivated in the meat, the probability that it reaches susceptible flocks/herds is almost negligible (2). The same applies for meat contaminated with Brucella melitensis:
carcasses may be contaminated with viable bacteria from the brucella target organs (uterus, udder, lymph nodes) of infected sheep and goats and by this means may become a public health hazard. Brucellae from contaminated meat are unlikely to cause infection in animals (15) .
Some Middle Eastern countries report outbreaks of the PPR and sheep pox and goat pox almost every year. These diseases, devastating as they are to small ruminants, are not zoonotic. The PPR virus is relatively fragile and readily destroyed after slaughter (9) . Pox virus may remain viable in the crusts that slough from the skin during the convalescence period, but virus is absent from the muscular tissue (14) . As in the case of RVF and brucellosis, it is unlikely that the meat of freshly slaughtered sheep and goats from infected areas, still containing viable pathogens, would be brought into close contact with susceptible populations of small ruminants 
Conclusions
A pathogen may be transmitted through non-living material if the following conditions are met:
-the pathogen can survive in and/or on such material -the viable pathogen is carried from the infected area into an area in which receptive animals are present -environmental conditions enhance the viability of the pathogen -factors which enhance the spread of the pathogen are present in the new area -the viable pathogen is able to gain access to the host tissues.
It seems that for most of the pathogens discussed in this paper these requirements are not met under the circumstances by which potentially contaminated meat is imported into the Middle East.
Due to good survival ability, both in the carcass and the environment, documented evidence exists for the spread of FMDV through meat. Evidence for small ruminant meat as the source for the spread of FMDV is far from substantial. However, the web of livestock imports into the internal markets and environmental conditions mean that such meat could become a source of FMD epidemics in the Middle East. 
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Riesgos sanitarios planteados por los intercambios de carne ovina y caprina para las poblaciones de pequeños rumiantes de Oriente Medio
Resumen Por tradición, los consumidores de Oriente Medio prefieren la carne de animales recién sacrificados a la carne refrigerada o congelada. Por tanto, la mayoría de los intercambios de productos cárnicos de la región no consiste en canales ovinas y caprinas sino en importaciones a gran escala de animales vivos. Además, como se piensa que los patógenos mantienen su poder infeccioso durante periodos más largos en animales vivos que en la carne, la probabilidad de su propagación en Oriente Medio a través de canales infectadas de pequeños rumiantes es más baja que el riesgo asociado a la importación de animales vivos. Sin embargo, bajo ciertas condiciones ambientales, dos enfermedades del ganado pueden propagarse a través de la carne: la fiebre aftosa y las encefalopatías espongiformes transmisibles. El virus de la fiebre aftosa, que puede haber sobrevivido en los huesos y menudillos de animales sacrificados en zonas afectadas por la enfermedad, puede transmitirse a los animales de otras regiones. Ello ocurre en caso de eliminación incorrecta de los desperdicios de matadero o de cocina, y plantea un problema especialmente serio allí donde los animales carroñeros pueden acceder al material infeccioso. Dado el bajo nivel de las normas que rigen los métodos de eliminación de basuras y aguas residuales en muchas regiones de Oriente Medio, tal eventualidad no puede ser descartada en ningún caso. El uso de desperdicios ovinos y caprinos de matadero para la producción de piensos o alimentos para animales entraña el peligro de introducción de encefalopatías espongiformes transmisibles (EET) en poblaciones animales receptivas. Tal es el caso cuando en el proceso de transformación se emplean productos animales que no han sido sometidos al tratamiento destinado a inactivar al agente del prurigo lumbar. El riesgo de introducir EET por esta vía en poblaciones de rumiantes de Oriente Medio es bajo, dado que la utilización de desperdicios de matadero en la alimentación de animales no forma parte de las prácticas locales de cría.
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